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0 Deployemant/ retrieval method and apparatus for well tools used with coiled tubing. 



© A method of inserting a welt service tooi for 
operating a coiled tubing which avoids the high 
and/or remote mounting of the heavy coiled tubing 
injector drive mechanism is disclosed. The method 
comprises assembling the well service tool within a 
closed end lubricator, mounting the lubricator or the 
wellhead and lowering the tool into the wellbore to a 
distance whereby at least a portion of the tool is 
adjacent the pipe rams of the wellhead. The pipe 
^rams are then closed against the tool to effect a fluid 
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tight seal and to hold the tool in position within the 
wellhead. The lubricator is tiien removed and the 
coiled tubing and injector drive mechanism are con* 
nected to the tool and wellhead, respectively, the 
pipe rams can then be released and normal coiled 
tubing operations carried out The method offers the 
additional safety advantage of permitting pressure 
testing at each stage of tiie insertion process. Re* 
trieval of the tooi can be effected merely be revers- 
ing the process. 
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DEPLOyMENT/RETRIEVAL METHOD AND APPARATUS FOR WELL TOOLS USED WTTH COILED TUBINQ 



This invention relates to the art of production of 
subterranean fluids from a weHbore and. more par- 
ticularty. to a method and apparatus for conducting 
various well evaluation and treatment operations 
utirizing coiled tubing. 



BACKGROUND OF THE INVENTiON 

The use of coiled tubing for various well treat- 
ment pfx)cesses such as fracturing, acidizing and 
gravel packing is well-Jcnown. The advantages in 
the use of colled tubing include relatively easy and 
quick entry into a well without the necessity of 
employing complex and costiy apparatus such as a 
workover derrick and the insertion of a tubing siring 
into the well which is made up of a plurality of 
short lengths of tubing and which must be individ- 
ually joined together. 

Typically, several thousand feet of tubing is 
coiled onto a targe reel which is mounted on a 
truck or skid. A coiled tubing injector head, typi- 
cally employing chain-track drive, is mounted ax- 
ially above the wellhead and the coiled tubing is 
fed to the injector for insertion into the well. The 
coiled tubing is plastically deformed as it is payed 
out from the reel and over a gooseneck guide 
which positions the coiled tubing atong the axis of 
the wellbore and the Injector drive mechanism. 

Tools used with coiled tubing generally com- 
prise a long ridged element having a central bore 
which, when attached to the coiled tubing, allows 
fluid communication between the bore of the coiled 
tubing through the tool and outwardly through var- 
ious valves and ports in the tool to the wellbore 
itself. The tools also typically include one or more 
packer elements which act to Isolate certain por- 
tions of the wellbore from each other. Such tools 
may be of any length but. for instance, for treat- 
ment of a particular interval in the wellbore. the tool 
must incorporate packer elements which, when po- 
sitioned in the wellbore. effectively straddle and 
isolate that portion of the wellbore from the remain- 
ing portions, both above and below the zone of 
Interest Obviously, if the Interval to be treated is 
particularly long, the treatment tool must be simi- 
larly of great length. Thus, tools of seventy-five feet 
in length or longer are not uncommon. 

The injection of such a long-length tool which 
cannot be plastically deformed in the manner of 
coiled tubing and which is typically of a larger 
diameter than the coiled tubing itself such that it 
will not pass through the injector drive mechanism 
presents some difficulty. In order to overcome this 
drfficulty. it has been common prior practice to 



mount the tool In what is effectively an extension of 
the well casing above the wellhead and positioning 
the injector drive mechanism on top of this pres- 
surized cylindrical enclosure. Obviously, this places 
s the bulky and heavy Injector drive mechanism at 
an extreme height above the wellhead when long 
tools are to be used. Such weight cannot be sup- 
ported solely by the cylindrical tool conduit and. 
therefore, must be at least partially supported by a 

10 heavy-duty crane or derrick in position over the 
wellhead. Despite emptoying guy-wires to stoady 
the positioning of the top-heavy elevated drive 
mechanism, the uneven and irregular lateral forces 
applied to the assembly by unreeling and bending 

16 of the coiled tubing make such positioning difficult 
at best and an extreme safety hazard at worst. 

U.S. Patent 4.091,867, attempts to overcome 
these deficiencies by mounting the Injector essert- 
tially at or near the surface and directing the coiled 

20 tubing upwardly to a high-mounted gooseneck and 
thereby Into axial alignment with the wellbore. In 
this arrangement the tubing must pass through a 
pressurized conduit for Its entire length of travel 
from the injector head over the gooseneck to the 

25 wellhead. In such an an-angement, the gooseneck 
is placed above the highest point of a tool to be 
injected and. therefore, especially with long-length 
tools, the pressurized conduit extending from the 
injector head to the wellhead must be of long 

so length'with Its associated problems of weight, pres- 
surizatlon and potential sealing failure. Additionally, 
the plastic deformation of the coiled tubing over the 
gooseneck is conducted with the tubing being in 
* compression which can shorten tubing life when 

ss compared to plastic deformation in tension as is 
accomplished when the Injector head Is axially 
mounted above the wellbore and draws the coiled 
tobing over the gooseneck. 

40 

SUMMARY OF THE INVENTION 

The present invention provides a method and 
apparatus whereby a tool of any length may be 

45 used in a coiled tubing operation and wherein the 
coiled tobing injector drive mechanism may be 
mounted directly on the wellhead. 

In accordance with the Invention, a well tool of 
any length Is mounted within a closed-end. cylin- 

so drical lubricator which is then mounted on the 
wellhead. Upon establishment of fluid communica- 
tion between the injector and the wellhead by 
opening of at least one wellhead valve, the tool is 
lowered from the lubricator ir)to the wellbore with a 
portion of the tool remaining within the wellhead 
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adjacent first seal rams located tn the welfhead 
which are then closed to engage and seal around 
the tool. The lubricator is then removed and the 
Injector head is positioned above the wellhead and 
the colled tubing is extended to engage the cap- 
tured tool and fluid communication is established 
between the coiled tubing and the tool. The injector 
drive mechanism is then connected to the wellhead 
and the first seal rams capturing the tool are re- 
leased and fluid communication is established be* 
tween the welibore and the tubing injector drive 
head. 

Further in accordance with the invention, the 
retrieval and removal of the coiled tubing and well 
service tool is effected by performing the above 
steps in reverse order. 

ft is therefore an object of this invention to 
provide a method whereby remote or elevated 
mounting of a coiled tubing injector with its atten* 
dant complexity and safety problems is voided. 

It is yet another object of this invention to 
provide a method and means for mounting a coiled 
tubing injector drive mechanism directly on a well- 
head while allowing the insertion into the well of a 
substantially ridged tool having a central bore re- 
gardless of the length of the tool. 



BRIEF DESCRIPTION OF THE DRAV\^ING$ 

The invention will now be described in the 
more limited aspects of a preferred embodiment 
thereof and In conjunction with the accompanying 
drawings forming a part of this specification and 
which: 

Figures 1-4 illustrate schematically and se- 
quentially the steps in accordance with the present 
Invention wherein a well service tool is positioned 
for Insertion and inserted into a well, coiled tubing 
is attached to the service tool and the coiled tubing 
injector drive mechanism is mounted on the well- 
head for use in running and retrieving the coiled 
tubing, and 

Figure 5 illustrates an alt^native embodi- 
ment of the invention. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT AND THE DRAWINGS 

The invention will now be described in the 
more limited aspects of the preferred embodiment 
thereof including a description of parts and ar- 
rangements of parts. It will be understood that 
variations and deviations from the preferred em* 
bodlment may be undertaken while still being with- 
in the scope of the present invention. 

The present invention allows for the insertion of 
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a well sen/ice tool into the. wellhead and retention 
of a portion of the service tool within the wellhead 
prior to the connection and mounting of the coiled 
tubing and caled tubing Injector drive mechanism 
s directly on the wellhead. 

In accordance whh the invention, a well service 
tool of any length is initially mounted within a 
cylindrical lubricator tube long enough to contain 
the length of the tool and having one closed end 

10 through which a control cable is passed. The cen- 
tral bore of the well service tool includes a valve 
which, in its closed position, blocks pressurized 
fluid communication within the well service tool. In 
one preferred form of the invention, the valve com- 

}$ prises a manually operated ball valve. In another 
preferred embodiment, the valve is automatically 
opened when connected with colled tubing such as 
through a quidc-connect coupling.The opposite end 
of the lubricator tube includes mounting means for 

20 attaching the lubricator tube to a wellhead appara- 
tus which Includes a series of valves commonly 
referred to as a blow-out preventer (BOP) stack. 
Prior to mounting of the lubricator tube on the 
wellhead apparatus, the welibore Is sealed off by 

25 closing a valve commonly referred to as the blind 
rams of the BOP stack. The lubricator tube is then 
mounted on the wellhead and fluid communication 
between the welibore and the lubricator is estab- 
lished by opening the blind rams. 

so Following mounting of the lubricator and open- 
ing the blind rams, the wall service tool is lowered, 
using the control cable, Into the welibore to a point 
where at least a portion of the well service tool 
remains In the BOP stack. A pair of pipe slips in 

35 the BOP stack which are sized to engage the outer 
surface of the well service toot are then closed to 
clamp the well service tool in position. Pipe rams in 
the BOP stacl( are also closed into sealing engage- 
ment against the outer surface of the well service 

40 tool. 

With the well service tool valve in the closed 
position, the lubricator can then be removed from 
the wellhead and the control cable detached. The 
coiled tubing and tubing injector drive mechanism 

45 can then be moved into position axially above the 
welibore. As with the mounting of the lubricator/tool 
assembly, a relatively lightweight crane may be 
used for positioning the injector drive mechanism 
since crane support during operations is unnec- 

50 essary. The coiled tubing is connected to the well 
service tool and the well service tool valve is 
opened either manually or automatically depending 
on its type to establish fluid communication from 
the welibore through the tool to the coiled tubing. 

55 The coiled tubing Injector drive mechanism can 
then tie mounted on the wellhead and the pipe 
rams and pipe slips released from the tool and 
normal coiled tubing running and retrieval opsr- 
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atfons can then be conducted. 

In removing the odted tubing and the wall 
sendee toot from the well, the operation is effected 
in reverse order. Thus, the well sen^lce tool is 
drawn up into the weithaad BOP stack. The pipe 
rams and pipe slfps are then closed to engage and 
seal against the outer surface of the welt service 
tool. The injector drive mechanism Is then de- 
tached from the wellhead and (he coiled tubing Is 
disconnected from the well service tool with the 
dosing of the well service tool bore valve. The 
control cable Is then connected to the wen sennce 
fool and the lubricator tube is mounted on the 
wellhead. With the release of the pipe ram and the 
pipe slips, the well service tool can be raised with 
the control cable into the lubricator and completely 
out of the wellbore. The blind rams of the BOP can 
then be closed off to seal the wellhead and the 
lubricator and tool removed therefrom. 

One particular advantage of the process in 
accordance with the present Invention is that pres- 
sure testing is possible and desirable throughout 
the procedure which greatly enhances the safety of 
the operation. Thus, the sealing of the lubricator 
attachment to the wellhead can be pressure*test6d 
prior to the opening of the blind rams. Similarly, the 
sealing of the pipe rams against the well senrice 
tool can be tested prior to removal of the lubricator 
from the wellhead. Additionally, the pressure Integ- 
rity of the coiled tubing and service tool connection 
can be tested as well as the pressure testing of the 
coiled tubing injector drive mechanism and Its seal 
both against the wellhead and against the coiled 
tubing can be tested prior to opening of the pipe 
rams. It can also be cleariy seen that pressure 
testing of the reverse order retrieval operation can 
be effected. 

Referring now to the drawings wherein the 
showings are for purposes of illustrating a preferred 
embodiment of the Invention only and not for the 
purpose of limiting same. Figure 1 shows well 
service tool 10 having a central bore (not shown) 
and a valve 11 in the central bore which Is initially 
in the closed position. The well service tool 10 Is 
mounted In a lubricator tube 12 which is sus- 
pended above a wellhead 14 through the use of a 
crane (not shown). The lubricator tube 12 has a 
closed end 16 through which a control cable 18 
passes through a slip seal arrangement in the 
closed end 16. The lubricator also includes mount- 
ing means such as a flange 20 which corresponds 
to a mating flange 22 of the wellhead apparatus 14. 
The wellbore 24 is sealed from fluid communicar 
tion with the atmosphere by the closure of the bGnd 
rams 26 of the wellhead apparatus 14. The well* 
head apparatus also Includes shear rams 28. pipe 
rams 30 and slip rams 32. Pipe rams 30 are 
adapted to effect a seal against the outer surface of 
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a necked-down stinger 34 of the well sen/ice tool 
10 and/or the colled tubing during operation. Semi* 
larly, the slip rams 32 are sized to damp against 
the outer surface of the stinger 34 of the service 
6 tool and/or the cdled tubing. 

Rgure 2 illustrates the step of the process of 
inserting the wen service tool Into the well following 
connection and sealing engagement between the 
flange 20 of the lubricator tut>e and the mating 
10 flange 22 of the wellhead apparatus 14 and the 
opening of the bGnd rams 26. As stated previously, 
pressure testing of the seal between the lubricant 
12 and the wellhead apparatus 14 prior to the 
opening of the blind rams 26. The weD service tool 

15 10 is lowered into the wailbore 24 on the control 
cable 18 to a predetermined distance such that the 
stinger 34 of the well service tool 10 is located 
within the wellhead apparatus 14. Ihs pipe rams 
30 and pipe slips 32 are shown In the closed 

20 position against ttie outer surface of the stinger 34 
of the well service tool 10. In accordance with a 
preferred embodiment of the invention as shown in 
tiie drawings, the stinger 34 has the same outer 
diameter as the coiled tubing to be used. Thus, the 

25 pipe rams 30 and the pipe slips 32 are sized to 
engage both the well service tooMO at tiie stinger 
34 and the coiled tubing In use. It will be under- 
stood that additional pipe rams and pipe slips may 
be Incorporated into the wellhead apparatus 14 

30 having a different (larger) sizing so that clamping 
and sealing by the pipe slips and pipe rams, re- 
spectively, can be effected against a weO sen^ice 
tool 10 having an overall larger diameter than the 
coiled tubing. Once clamping of the well service 

35 tod 10 within the wellhead apparatus 14 has been 
effected by the pipe slips 32 and sealing has been 
• effected by the pipe rams 30 against the outer 
surface of tiie well service tool 10. the lubricator 12 
can be removed from the wellhead apparatus 14 

40 and the control cable 18 can be disconnected from 
tiiewell service tool 10. 

Rgure 3 shows the coiled tubing injector drive 
mechanism 36 suspended axially above the well- 
head apparatus 14 and the cdled tubing 38 ex* 

4S tending therethrough and connected to the well 
service tod 10. The well service tod valve 11 is 
then opened and fluid communication between the 
coiled tubing and the inner bore of the well service 
tool 10 is effected. The injector drive mechanism 

so 36 can then be connected to the wellhead appara- 
tus 14 by connecting the flange 40 to the mating 
flange 22. Foltowing pressure testing of the con- 
nection of these flanges, all ^pe rams and slips 
can be opened and normal coiled tubing operations 

S5 carried out with the coiled hibing Injector mecha- 
nism 36 mounted directiy on the wellhead appara- 
tus 14 (Rg. 4). 

Rgure 5 illustrates an alternative embodiment 
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of the process of this (nventlon wherein the only 
deviation from the previously described process is 
iltustrated. Thus. Figure 5 corresponds generally to 
Rgure 3 of the previously described process. As 
can be seen in Figure 5, a weil service toot 110 
has been positioned within a wellhead apparatus 
114 in a manner similar to that shown In Rgure 3. 
Where the illustration of Figure 5 deviates from that 
of Rgure 3 is that the well service tool 110 does 
not incorporate a nectced down stinger 34 as shown 
In Rgure 3. For this reason, the pipe rams 130 and 
the pipe slips 132 are sized to accommodate the 
larger diameter of the wen service tool 1 10. Be- 
cause the pipe rams 130 and pipe slips 132 are not 
property sized for accommodation of coiled tubing 
138 having a smaller diameter than the well service 
tool 110, a second BOP stack 115 is employed. 
Following the connection of the coiled tubing 138 
to the well service tool 110. the valve 111 can be 
opened and the coiled tubing injector drive mecha* 
nism 136 and the BOP stack 115 can be con- 
nected through flanges 140 and 122 in the manner 
described with respect to the earilsr embodiment. 
While Rgure 5 illustrates the BOP stack 115 being 
connected to the miector drive mechanism 136. it 
will be understood and considered within the scope 
of this Invention that the BOP stack 115 could be 
directly mounted above the pipe rams 130 and 
pipe slips 132 at an earlier point in the process 
with the later connection of the coiled tubing 138 
and the Injector drive mechanism 136 being effec- 
ted above the BOP stack 115. Additionally, al- 
though the wellhead apparatus 114 has been 
shown including blind rams 126 and shear rams 
128. it would not be necessary to duplicate these 
rams in one of the wellhead apparatus 115 or the 
BOP stack lis. 

As stated previously, the withdrawal of the coil- 
ed tubing and well service tool from the well can 
be easily effected by a direct reversal of the 
above-described installation process. 

While the invention has been described in the 
more limited aspects of a preferred embodiment 
thereof, other embodiments have been suggested 
and still others will occur to those skilled In the art 
upon a reading and understanding of the foregoing 
specification, it is intended that all such embodi- 
ments be included within the scope of this inven* 
tlon as limited only by the appended claims. 



Claims 

1. A method of Inserting a wen service tool into 
a welllx)re having a wetlbore axis, the well service 
tool having a central bore and a valve within the 
bore comprising the steps of: 

(a) inserting the well service tool into a lu- 



bricator having a ck)sed first end pc^n mth a 
control cable extending therethrough and connect- 
ed to Ihs well service tool and a second open end 
portion Incorporating means for connecting the lu- 
5 bricator to a wellhead; 

(b) axiaOy aligning Uie well service tool and 
the lubricator along the axis and connecting the 
lubricator to the wellhead; 

(c) inserting at least a portion of the well 
10 service tool into the wellbore so that a portion of 

the tool is adjacent at least one pair of pipe rams in 
the wellhead; 

(d) closing the pipe rams against an outer 
surface of the well service tool to hold the well 

T5 sen/ice tool in position and effect a fluid-tight seal 
against the tool within the wellbore. and 

(e) removing the lubricator from the wellhead 
and disconnecting the control cable from the well 
service tool. 

20 2. The method as set forth in claim 1 further 
including the steps of: 

(f) connecting colled tubing to the wall ser- 
vice tool; 

(g) opening the well service tool bore valve; 
26 (h) attaching a coiled tubing drive mecha- 
nism to the wellhead, and 

0) releasing the pipe rams from the well 
service tool whereby normal coiled tubing running, 
treatment and retrieving operattons may proceed. 

so 3. The method as set forth In claim 2 further 
including the step of pressure testing following at 
least one of steps (b), (d). (g) and <h). 

4. The method as set forth in claim 1 further 
including the step of setting a pair of pipe slips 

35 within the wellhead against the other surface of the 
well service tool following said step (c) whereby 
sak) pipe slips act in conjunction with said pipe 
rams to hold said well service tool in position with 
said wellhead and wellbore. 

40 5. A method of retrieving the well service tool 
from the wellbore. the method comprising carrying 
out the steps as et forth in claim 2 In reverse order. 



45 



SO 



55 



5 



J 



Eurojllll^teiit 

Office 



EUROPEAN SEARCH REPORT 



AppUcadoa NoB^ 

EP 90 20 0035*^ 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Gategoty 



Cftatioo of docTfirimt iriUi indiGatioi^ vlmv stppnpristcv 
of ittevant passages 



RelevBDt 
to f^nnn 



OASSinC&TION OP IBS 
APPUCATIOW asa.a.S) 



Y 
Y 



US-A-4 681 168 (J.W. KISLIN6) 

* Column 3, line 61 - column 4, line 
29; figure Z * 

GB-A-2 218 721 (SCHLUMBERGER) 

* Page 4, line 26 - page 5, line 30; 
figures lA-D * 



US-A-3 182 877 (D.T. SLATOR et al.) 

* Column 3, lines 1-21; figure 1 * 

US-A-4 515 220 (P.S. SIZER et al.) 

* Column 4, line 53 - colunn 5, line 2; 
figure 1 * 

EP-A-0 122 839 (INST. FRANCAIS DU 
PETROLE) 

* Page 9, line 23 - page 10, line 15; 
figures 4-6 * 



Tlw picMot «M>a Nport bw beta dnnn op for an datnc 



1 

2,3,5 
2,3.5 



E 21 B 19/22^' 
E 21 B 33/072 



TECHNICAL FIELDS 
SEABCHED (tat 05) 



E 21 B 



THE HAGUE 



07-05-1990 



RAMPELMANN K. 



CATEGORY OF OTED DOCUMENTS 

X : pailicohriy relevant if taksa alo&e 

Y : particular^ rckvant If combined vttb aosthtr 

doconaiit of tho sane cstcgny 
A : tecfinolo^ca} badLgroond 
O : &oi»nitte& disdosore 
P : intcniMdlate documaa 



T t theoiy or prindpla ludsr^jring the Invaiioft 
£ : caitler fatcoi docnmcDta bat psblisbed m, or 

after tin flUngdnt 
D : doeomeat ched in ffceappUcatioa 
L : doauoent dted for oiber msou 

A t membM* of tha sama patiot family, fiOircspOBdl&g 

dOCCTItflt 



